Sulfhydryl angiotensin-converting enzyme inhibitor promotes endothelial cell survival through nitric-oxide synthase, fibroblast growth factor-2, and telomerase cross-talk.
The protective effect exerted by angiotensin-converting enzyme inhibitors (ACEI) in cardiovascular diseases caused by endothelial injury and aging has been attributed to the restoration of endothelial cell functions. Recently, we demonstrated a central role of the fibroblast growth factor-2 (FGF-2)/FGF receptor-1 system in mediating the acquisition of an angiogenic phenotype in coronary microvascular endothelium exposed to ACEI. Here, we report on the rescuing effect of ACEI on impaired endothelium and the intracellular signaling mechanisms that lead endothelial cells to enter apoptosis and to senesce. Conditions mimicking pathological cell damage (serum deprivation) lead to endothelial apoptosis as evidenced by increased caspase-3 activity. ACEI enhanced cell survival through activation of prosurvival and antiaging signals involving Akt phosphorylation, endothelial nitric-oxide synthase (eNOS) expression and activation, FGF-2 and telomerase catalytic subunit (TERT) up-regulation, and delayed senescence. In microvascular endothelial cells exposed to ACEI, Akt/eNOS pathway-dependent FGF-2 was necessary for gene transcription of TERT. These protective effects were particularly evident for sulfhydryl-containing ACEI (zofenoprilat), which were reported to exhibit potent antioxidant effects. In conclusion, ACEI with antioxidant properties up-regulate eNOS, FGF-2, and TERT mRNA, which favor endothelial cell survival and prolong their lifespan, thus restoring endothelial cell functions after vascular damage. These effects could explain the beneficial effects of these drugs in various cardiovascular diseases associated with endothelial injury and aging.